Biogeography around South America is well documented on the Atlantic side and less well documented on the Pacific side especially south of about 30º S. The South Pacific oceanic areas are the least known of all pelagic areas. The different approaches to determine biogeographic provinces (e.g. the classical one showing mainly latitudinal and watermass distribution patterns based on presence/absence of species; and the biogeochemical approach based on productivity regimes and modelling) are discussed. The latter shows more east-west division. Testing of these concepts will probably reveal more coastal provinces in the Pacific area. The transitional area in the South Pacific is also an interesting area for molecular species research because there are some joint species with the Atlantic Ocean species that are not often found in the southern Indian Ocean.
INTRODUCTION
Pelagic species are widely distributed in a horizontal plane and have three-dimensional distributions, since the sea covers about 70% of the surface of the earth and is on average four km deep. The classical biogeography is chiefly based on identifications and counts of special, mainly animal, groups. Major oceanographic provinces were defined on presence/ absence data and give a very broad picture of latitudinal belts modified by watermass distribution (Boltovskoy 1988) . Underlying causes for these distributions were thought to be mainly present-day environmental parameters, taking into account historical factors such as continental drift that impact on ocean basin development and correlated speciation. The latest development is the work by Longhurst (1998a Longhurst ( , 1998b . He partitioned the ocean into 4 ecological domains and about 50 biogeochemical provinces.
So a meaningful concept of biogeography in the pelagic is not a question of presence -absence, but more of relative proportions of the different species related to environmental parameters, such as biogeochemical provinces. For discussions on pelagic biogeography in general, see Boltovskoy (1999) , Longhurst (1998b) , Pierrot-Bults et al. (1986) , Pierrot-Bults & Van der Spoel (1998) , and Van der Spoel & Heyman (1983) . Biodiversity in the pelagic is allegedly poor (Pierrot-Bults 1997, Pierrot-Bults & Van der Spoel, in press), but the very broadly distributed species need molecular research to determine their true variation in relation with their geographic distribution patterns.
SPECIES DISTRIBUTIONS AND ENDEMISM.

OCEANIC FAUNA
The oceanic realm has a quite uniform fauna of pelagic species throughout the tropical and subtropical waters looking at presence/absence data. The uniformity of the species composition found in these waters is, for a considerable part, the result of the uniformity of the mesopelagic fauna. For example, in Chaetognaths, the number of oceanic species found between 0-1000 m in subtropical and transitional waters in the N-W Atlantic (18) (Pierrot-Bults 1982) compared with those found in the S-E Pacific (21) (Fagetti 1968) show 17 species which are the same and 1 species which only occurs in the Pacific, whereas 3 species are (sub)Antarctic. Only one species occurs solely in the Atlantic. Endemic oceanic species, meaning species confined to one province, are rare or non-existent in these oceanic waters; the only examples I know of are (sub) Antarctic species.
NERITIC FAUNA
The strict neritic part of the pelagic ocean is situated above the continental shelf with a depth not exceeding 200 m. The distant neritic area, as specified by Beklemishev et al. (1977) , where species tend to spread out from the shelf without showing a midoceanic distribution, shows a different picture. For example, in the East Pacific, the shelf is narrow. Nonetheless, but the faunal provinces in the East Pacific determined by low-oxygen (Reid et al. 1978) or geochemical cycles ( Longhurst 1998b) extend far into the Pacific, both longitudinally to about 1808 and latitudinally from about 208N to 208S. They show a special fauna such as the chaetognath Sagitta bierii (Pierrot-Bults & Nair 1991), the euphausiid Euphausia distinguenda (Brinton 1962) or the copepod Eucalanus inermis (Fleminger & Hulsemann 1973) . Neritic species have distributional ranges which are much less extensive than oceanic ranges. Within the neritic area, we encounter a large variability in environmental parameters such as temperature, salinity, and coastal topography enabling speciation in different geographical locations. We find pelagic endemic species in the neritic areas.
BIOGEOGRAPHICAL PROVINCES
Classically, biogeographical provinces were divided into a warm water and a coldwater domain with associated species and transitional areas in between (Boltovskoy 1988) . These faunal regions were mainly determined by physical watermass properties and research is mainly done by describing presence and absence of species in specific groups. These large scale patterns were based on an extensive extrapolation of spot observations. The biogeography and faunal boundaries, as proposed by Longhurst (1998a Longhurst ( , 1988b , are based on satellite observations and modelling of productivity regimes. He proposed four domains, e.g. Polar, Westerlies, Trade Winds, and Coastal and about 56 biogeochemical provinces. These provinces are based on epipelagic distribution of geochemical properties. The biogeography of the deeper layers is, however, closely linked to these epipelagic layers because of the vertical food chain. One big difference between the classical biogeographical provinces and those of Longhurst is more eastwest division in Longhurst's work. Faunal provinces are biologically distinct areas. Species are dominant in one system and rare in another so only presence/absence data or only dominant species research is insufficient to determine either the provinces or ecosystem functioning in these different parts of the world's oceans. The results of the North Atlantic CPR (Continuous Plankton Recorder) samples of epipelagic copepod species richness and their individual distributions did not show the provinces, but a statistical analysis of the assemblages taking into account abundance data showed a clear picture of geographical distinct faunal assemblages resembling the boundaries as described by Longhurst (1998b) including his eastwest distinction in the North Atlantic (Fig. 1 , Beaugrand et al. 2002) . These results show that in order to come to a meaningful conclusion about biogeography we need data on species richness combined with data on abundance and biomass.
BIOGEOGRAPHIC PROVINCES AROUND SOUTHAMERICA
About the Southeast Pacific biogeography and biodiversity, the works of Antezana (2001), Bieri (1957) and Fagetti (1960 Fagetti ( , 1968 Fagetti ( , and 1972 , Fagetti & Fischer (1964) , Ghirardelli (1997) , and Reid et al. (1978) are known. About the Southwest Atlantic, the comprehensive volumes of Boltovskoy (1999) give a good overview of plankton species plus a general discussion about biogeography in that area. (Fig.2) In this region, Longhurst (1988a Longhurst ( , 1988b recognizes the Humboldt Current Coastal Province extending along most of the west coast of South America on the east bordered by the oceanic South Pacific Subtropical Gyre Province and on the south by the South Subtropical Convergence Province and the Subantarctic Ring Province. In the north, the Pacific Equatorial Divergence Province is found. Biodiversity indicated by species richness is highest in the South Pacific Subtropical Gyre. Species richness is decreasing in the South Subtropical Convergence Province and the Subantarctic Ring Province, although in the convergence area, the mixing of different fauna's occurs so locally the species richness can be very high. As explained above for neritic areas, the Humboldt Current Coastal Province is poor in species. When compared with other coastal areas, like the Southwest Atlantic ones, a subdivision of this province based on faunal assemblages can probably be made when studied in more (latitudinal) detail. (Fig. 3 ) Longhurst (1988b) here determines the provinces as Guianas Coastal Province, the Brazil Current Coastal Province and the Southwest Atlantic Shelfs Province, the South Atlantic Gyral Province, the Western Tropical Atlantic Province, and again the South Subtropical Convergence Province and the Subantarctic Ring Province. Also, species richness here is highest in the South Atlantic Gyral Province. The coastal area is subdivided in three different areas. The South Subtropical Convergence Province and the Subantarctic Ring Province show more or less the same species as in the South Pacific because of the Circumantarctic current. Boltovskoy et al. (1999) recognizes a finer division of the coastal areas of South America. They also point out that the transitional areas look rather large, but these boundaries are the results of the extremes of the southward distribution of warmwater species by the Brazil current and the northward distribution of coldwater species by the Malvinas (Falkland) current. At any given time, the actual area of mixing of cold and warm water fauna is much smaller and the place and time depend on the seasonal variation.
South-east Pacific
South west Atlantic
The South Pacific transitional waters show a fauna which is related to the Atlantic fauna. Several species here are not known for the southern Indian Ocean The areas we know least about are the deeper layers of the ocean, especially the bentho-pelagic layer. Here we can expect to find new species (Casanova 1991) .
BIODIVERSITY
Species richness of pelagic species shows latitudinal variation, as shown for three different groups of planktonic organisms: chaetognaths, euphausiids and pteropods as shown in Table I . In general, when looking at species richness in a given area, we see less neritic species than in the neighbouring oceanic waters. This may be a factor of 10 less, but as said above, these oceanic species occur over the whole ocean while the neritic species show local differences (Fig. 4) . (Bieri 1959) . To study the different provinces and relate species to ecosystem functioning, we need to map zooplankton biomass and species composition, and study horizontal and vertical distributions. A detailed study has to be done at selected sites, for these net samples will be necessary. Coarse grid sampling in other areas can be enough to fill in the gaps. Sampling should be done as much as possible with new and fast technology, such as optical and acoustic devices. To relate these findings to the environment remote sensing should be part of a research programme. Another gap to be addressed is the taxonomic impediment. There is a need to train people in tax- onomy to be able to assess biodiversity. New tools should be developed, especially computer based identification systems. Among others, Longhurst (1998b) says "the present state of plankton taxonomy is a hindrance to ecological geography " and McGowan (1999) states that "there have been long and frequent complaints in the past five or six years about the lack of experienced taxonomists. Universities and research institutes NSF and NOAA are all at fault here. The Census of Marine Life can correct this glaring gap". Of no less importance is to look critically at our known species to see whether they are really the same over such large distributional areas in such different parts of the ocean (Pierrot-Bults, 1997). Why are there so few species in the pelagic compared with the benthic and with terrestrial environments? A research programme should sample selected species for molecular work to gain insight in population genetics of planktonic species and to reveal possible cryptic species. This will also give us also an idea about possible mechanisms of adaptation and speciation in the pelagic ocean.
